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(54) IMAGE DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image display element for 
facilitating mounting and electrode wiring, improving production efficiency 
and displaying high quality images. 

SOLUTION: A substrate for crystal growth composed by successively 
crystal- growing the respective layers of a light emitting diode element 
provided with a multi-layer structure is divided and a bar-shaped body for 
which the plurality of light emitting diode elements are linearly arrayed is 
attained. 
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(54) C^W©*#] WftifcrSS^ 



(57) [gift] 



5 ] JJBttf bKN^VM^tt. GaNf I I 

[ M«9B 6 ] ±lfi^7fe * -f * - F 9 6 , 

^■«c«±H7aR^F-^3n4Ci*19«i , i-*l» 20 
*3H 1 ^©MMta***. 

ismoftrnttmn 

[0 0 0 1 ] 

imxoM? zmftam *mm. f* 

^KHU «F«:LED«:ffi^/c»*^>f^-F*flga 
[0 0 0 2 ] 30 

-oiUtJBK^^-F (Light-emitting diode, 
TLEDiPf-^) ***W»Lfcfc03W**. HI%, K 
•ttfiflffTHMWtt&L E D***v h U 
BfHO»ttCCKBU, <I*©L E D^T-^^-n^nigtti 

^CimSo L/T, WBBIB5 6 - 1 7 3 8ffi 40 
*L W5 - 5 3 5 1 1 UH¥7 - 3 3 5 9 

4 2^$g, WH¥9- 1 9 7 9 7 9fm 
0-2 2 5 2 9*52;^ -3 0 6 9 6 1^ 

«. «ffl¥7 - 1 2 9 0 9 7-SI&8L KfH76 - 2 3 2 
4 5 6 #&*L 4$H? 6-45 6 6 0 #&«9(ClBS 3 

[0 0 0 3 ] 

s^sgB*«JB-r sxscc*$i»r ^ni®±cc led so 



^2 00 1 -2 8464 1 
2 

Iff* 1 if ^JSI^t SC iJW»i45^, 
UH«:»#1»«:*<©«WI*«U, i«£#S£0k<g< 
fc£C£«®gfc#A6ft£o *Ct» WAtf, 
7- 1 2 9 0 9 7#&fflfc^S*VC*S«fc5«:* LE 
D^3fflx3<i<Dvh If^XCO/J^&a-y FtMMN 

[0 0 04] LfrLK&h. C<Dm&, a^>F^/h^ 

KKtci^raa^^so^y f 

©ffiO{HL#ffi£UTW\ m««HBB5 6 - 1 7 3 8 

[0005] i^^r, ±motc^<Dm 
3W»rflu»w»«jii<, innnNRam^^niBftHa 

[0006] 

[0 00 7 ] «jfMK:ff«|IMR«^R'f», 

*rr F*M)«»#«»is»s»snr 

[0008] commm^m^c^xict. 
y-f*-F*^-**E5»jsnr(r^fc«). a****** 

[0009] 

[ o o i o ] m i <omw<ojm 
m i t^ms 3 cc t *mR*mm otcmmmmm^-m 

ffi^r^)€>o B2B, HlOXx-XiBKfcWSIHIrH 
m~C&2> 0 $tc> B3«. LEDSR^-aBCKKffiBlr* 

[001 1 ] MRtlfl O/cHftasyR^ 1 ffitt 

ffiJCC^SESnr^:^ L E D JR^ffiftffl^ratSESh 



3 

6. ccv. vmnmtte. tstt»<fcp ««&©!««:* 

**©l&ilJd®fli©S«3 r^^Silfi, S i ttfi 

N: S i@<b, A 1 N : S i W±e«Bi£Sttfcn W>< „ 
7ri5rt^>GaN : S G a N : S i HJt&C 

»SI8hft:n«i'7 9 FJB6T**A 1 GaN : S i H 
<fc, A I GaN : S i Jl±K0^3ttfcffittJB7r*S 10 
InGaN/GaNIi, I nGaN/GaNi±(Cf 
fcZtltcvmZvv FJf 8TNfc£A 1 GaN : Mg| 

A 1 GaN : Ms»±«:»J«Shfcp«J:3>** F 
J19T&£GaN : MgrJt<b, G a N : M fir Jf±K3l& 
^n/cplilOi, Si Sfi®ft£B«: ftfc n 

mil i £*m?&LEDm*2&mmt*.xmiSL$ti 

So 

[0012] ±nmmm^m* 1 01 3 cc^ 
*tttc«»f3rr ^>ci £^ <t -r s . 

[ 0 0 1 3 ] BUft. iHMMKR*? 1 
E D*^ 2 tfSKL E D*T-2 OlSJlJSd»ffl©»«3 ± 

i^nlttift*. Lfctfor, LED^2©^fij 

[00 14] Sfc. IM^fl©RED^2^ 

[00 15] ^/c iiaiHfc*^*^ 1 K*$l>Ttt> L 
ED^2CD*£ H a H ^SfflCDgS3±tC, a<ttt*J&K3 
BfklM|sW*ICJ:0LED*«t»«l/fcC4t 

40 

[0016] aftW*aW*(c J: 0LED^2 
£C±te<fc9RGB*S£C<!:#rS % (s#>6&rbP*)> 
ft < < r » * i t » 9 m&zn ZCttfiV 

ZLX. ifbWifttltJt GaN* I I I 

[ 0 0 1 7 1 s/c, ±eenft&^x?- 1 fc*scvt«, l 

ED^2©*g H B B ^^gK3ibr, 
7 fitT©tm*»C» £ C £ itS, 
[ 0 0 1 8 ] G a N«0»bft*©*Sft«, r 



«fH2 0 0 1 -2 84 64 1 
4 

[0 0 19] fCt, -t-^SBffijWBKTOtJSiLE 
MiSfcTfeOilttt, m«*-*BBH««7Ta£ 

if? WT»±Jtor^c**K LED*-?©*S 
AttfifflOStti 3 £ L xm®FBis «3>tHC>6C4lC 
J: 0 iK AK® LED1^2 *S«*c«JSr & C <b #r * 

So 

[0 02 0] ±iB<DLED* J F-2 0Cfcl>T«, ffi 

1&I7T&& I n G a N/Ga NIO I nGaNtCf± 

ns^teofe^^fcs^sci^rtSo cct, in 

a, Ce, Pr, Nd % Pm, Sm t Eu, Gd. T 

b, Dy, Ho, Er, Tmu Yb t Lu«4fflt>5C 
£**r*ft. ttfc, Eu, Sm, Er^F-7t^Ci 

CiiaOiMMf^Cim, */c, Tm*F 

[0 02 1 ]H±©J:^U. I nGaNKBfrffi©* 
dJHTaRSF-^O, ^Xfe, SHfe© 

^-aoHoas*^ 1 2 % ^xfeoin^^^T- 1 

3 , m=fe©a«a^3R-¥- 1 4 OMTIRKEB t> pI 

si osffniii i*«*K*-f+»*m>renr 

[0 02 2] ilBtCtel^r I nGaNCCF-^-T 
-5*ddH7C**a*?L, ^-fe^rWfe, BP^45 0-4 



(4) 
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8 0 n mOfflti&&tSW % S&-fe*»e, BP^ 5 0 0 - 
5 4 0 n m©R3fcjftgS?«L SSHfe^^fe, IP*3 6 1 0 
- 6 4 0 n m©*3fc«fiS«0C»5E-r & C t CC <£ 0 v R 
GB<D3&*»**C<fc#-C# % cn6RGB3feCD® 
^^ST-^0 4CC7nTJ:^(Cia^@BgU, pUffi&tf 

[0 0 2 3 ] «±©<fc MC«liR£ftfcH«3^iF- 1 

[0 024]$ LE D*?0ttAttAfll<DS«31|l 
£A^ y a VlS^fflll, VISAS' U a > WR«r»« 

CVD (Metal Organic Chemical Vapor Deposition) 

MBrt«c*PAU i«iB*m«8oo^io5ox; 

CDfiffiK: ttH»-r S c i CCJ: 0 if- v;b* y y*JS 
[0025] WttAi/ y a >S»-il±{c, 

WiLtffiSfijSff 7 0 0-1 0 0 0 T;©fiffK:*Jlr>TnffllJ 
^777B4£UtA 1 N : S i 20 

[0026] wtMify 3>iMmtf7 o o 

-1 0 0 0 'COMJ&lcmML, A 1 N : S i »±(C>< * 
7 7 I5iUtGaN:Sil?:0. UmeLh©S* 

[0 0 2 7 ] *iC, «gS^ y 3 >A«*M*.« 1 0 0 
OTJOSffifctttflftU GaN: S i»±te, nffj^^y 
F16tlt (A 1 ) GaN : S iJl* 1 umm&<DB 

[0028] ^(c, m*sa5/y3>a«*wA«6o o 30 

^8 0 OTJOfiKCCfttffcU AlGaNJi±CC v £fiS 
^fMUS: (MQW : Mil ti -Quantum-Well) <Dr£t£H7 
tbX I nGaN/GaNl?: 1 -6 n mWSSOMMC 
M«c CCt, InGaN/GaNIt©In(OS 

1 9*^8 0%SR£T£C <!:#*?* WiL«, 
I n G a N/G a NJf I n O^l?: 2 0 %WS.t 

*fc, ffittJliLTtt, InGaN/GaN 
Office I nGaN/A !GaN*I nGaN/A 1 

[0 02 9] I nGaNCC*±a* F-^-T&C 

£&c£9> LEDJR-T-2^6»6n*«t©tt*, fiP*> 

e*^tsi*sc<fc#-c#<5. cc-c, a 1 g a ncc k 

-^pJttfc*±*<k LTtt. M*.«. La, Ce, P 
i\ No\ Pm, Sm, Eu % Gd, Tb, Dy, H 
o. Er, Tm ( Yb, Luf«;»^CiOTtS. 
«p«C. Eu, Sm, Er^rF-mciiCj:^ 50 
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[0030]*K, »ifit/y3>HEm«980 
Ttoi^GCfln&U I nGaN/GaNl±{C, pfffl* 
7 5»Fi8iUtAlGaN:Mgl*0. 1-0. 2 

**iBA'rSCiCCj:f3, f(DT©InGaN0^(D 

[003 1]^ *SIS/y3>!fi*«it«8 0 0 
-9 8 OTWfiBMCftJjl&U AlGaN:MgI±JC, 
p»J:3>#£ FJ19 <b OTGaN : Mg*0. Um§ 

[0 03 2 ] ilBKteOT, G a oa8ilt», hU 
jtmtfVVA (TMG a ) -*>F yx^WVJA (T 
EGa) ^C^CimS fl N<Djg»4£l/T 
B, NH3^l^Ci^^ 0 MgCOMf4 

A ( (MeCp) 2 Mg) ^V#P«^>#>^*^ 

(Cp.Mg) *ffll^C4^"C*S. 
[0033] ±IE(C«5t»TttAaA3tf A:Sfi« 
NX.I28 0 0 'CfiffiCDtae-C 1 0»B7i-W*Ci 

tc o p i©^ t«J7 iffittf br * c £ s . 

[00341 XK:, GaN:Mgl±K:«f^y F16 

**»<r>T«*. ««*fT9. mtf 

Ni/Pt/Au^nfniOnm, lOOnm, 3 
0 0nmeK©BWCC«arj£«:J:»)flEBIO» r-feh>r 

[0035] mwmmz&m-rZo itemm* » 
a« 

[0 03 6] *«c % ^^#8t*tf5o *^»)iB, MA 

tfyr^f^^>* : ;f>y (RIE) »*»c» 

T\ GaN : S i BO0f5E<D«**rx ^ C 

[0 03 7 ] ^cic, S«©AffiWB*tf ^. JR^K* 
tf o/cS«0««^<y F 1 6«*JBfiSLyfcfflJ©*ffi(c, 

^ B fOt, W»«*«:ffll»rLED*^©W**sMA 



[0 03 8] ^CC, niffill4M«. niSl 1 

au, aixijcu^i^ 9 mmwmzn 

fc. S«*<DSI®, flP*_L»l«><? F 1 6«*»JSUfc 

>y**Lfc«©£H«:«it«Au*3 0 OnmfiflE© 
W *tc3R3tffiCc cfc 0 J$Ji*r £ C 4 J: 9 n *S 1 1 *» 
/&T€>o 10 
[0 03 9 ] #Cc\ L E D** 2 jPHflSlTR*^ 1 ±CC 

jtttK^mn^v-r « ± 9 y-f t/> y v-»* 

ffl^r^#B8*tf9cicc<kO, Hi. B2«:7jvrj:5 
#H£ft&. 

[0040] m2<Dnmo&m 

<D¥-ffimx$>6 0 H6«. ilOT^X^W^l 20 
»T®^-C^^>« Sfc, H7tt, LEDft?«0«HBrBBI 

[0 04 1 ] ±%m&m^m*2 5 « % L E 6 
©te&0ESffl©g«-C&S S i ffl£4 v S i 
ffi±;cjBSEStl/cnffllJ^9 7rJ§l 8r*&GaN : S 

iJ14* GaN»±CCJBJ5S3tiiSfflBfi!Efi?Ll 9*«^. 
fcvx?2 0«^S i 0,4, r£f£Jf;#g?Ll 9*&C 
^jffiSftfcnflJ*^? FIB 2 lT&£GaN : S iJS 
4, *St*JlJ5fcB?Ll 9Wv^^2 0±CC^$tl/c 
ffittI2 2-C*^InGaN/GaNli, InGaN 30 
/GaN»±K#JS3ftfcp«*^? KB 2 3t^A 

IGaNiMgii, AlGaN:Mgl±{cM$n 
/cp(IJn>^^ FJI2 4^GaN : MeJ14, Ga 

n : Mem±dcm^titcpmmi 04, sia«©« 

[0042] iiSBft^IRT- 2 5 tt, ?Sf£JI 2 2 

w^t^o btcw-ox, cent m\(omm<Dm 40 
«ia^avx^2 o*«flaurcDffiffii2 2<ommc 

[0043] ±I2L E Dm*2 6 CC*$1»t:«, LEDf 

^■©isafltfifflosfi 3 v ^ >; ^ >^&co- 

£ffi±fc* n 9 7 r ■ 1 9 "CAS G a NB*«MS 
ft, ^KGaNH±$Cv**2 OiLtS i O.aWftiB 

3ftn»&. -eur, Stt^^tcit H8, S9&t^ 
iTJ: 9 tc««^fijcc*j ^xm&(ommiKitcm^ S Kris 
tt»SEfi?Ll 9#Rtt6ftTlr>£. SttJltfEKfLl 9 
«\ SttJi2 2«rStfiS-&SBS«:*^<ttt^SB»r* 50 
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5, ffittJl/iSfiJLl 9©JBSWCtt, nffij*^ F»2 1 

4 UtG a N : S i 1 /imggOi^^M 
3ft£o -eur, GaN : S i H±#fSttJ»Sfi?L 1 9 

r£ttlf 2 2 T£>£ I n G a N/G a NH^EtC 

[0 04 4] «±©J:9ttflWiAr*CiCCj:0. BD« 
31/7^-2 5±te*5ttSLED*?-2 6<D{4g&#)£1S 
ffifrof|^fcfT5C4**r#, LED*^2 6©IBB» 

soa^ia^^R^ 2 5 4T £ C £ 

[0 04 5] JSLhOJ: 5fc*J«3ftfcH«*^P2 5 
[ 0 0 4 6 ] L E DX^OlSaJ!K&ffiOStE3 4 

mwLzmmmmzm^xm&rz. m&Ltcmtitz. 

MOCVD (Metal Organic Chemical Vapor Depositio 

n) ) sbbwcjpau mmoL^m^as 00-10 

5 o "conmemm-r zc 4cc«t9tN-v;u* »; 

[0047] WC S WSAS/ »J 3 >»*©-*H±{C, 

mwMSfiafis 00-10 oowsm^ni 

^5F77il8iUtGaN: S ilWT^o CCD 
G a N : S i JWO/f <fcte> S i <D F- tT> y«EfC J: 0 

[004 8] #&C % G a N : S i H±^ v 7^^20i 
USiO^O. 2Mmg«DJ»#fc»j5ST*. 

B 8 dCffk-? J: 9 &t^X^&t\ $13 0. 2umWK<0 

J&g?L19te, »<DXgfc:*Jl>TiSttJB2 2©+4>4& 

[0049] wc. mm&is »J n >»«*«|^«8 0 0 
-1 0 0 0 'C<DiS®&Cjjpj$U nm*7v FJf 2 1 4 L 
TGaN : SiMl mnSK^tiKl/. Micm*S^> ! ; 
3>»«*«iLtf6 0 0~8 0 O'CcOMSCCftn^UrG 
aN:Si JI±fc£Sfi^#F8iiS (MQW : Multi-Qu 
antum-Well) (DX&&M2 2 iUt InGaN (3nm— 
6nmlg) /GaN (5nmIB) Z&l&lrZ. CC 
■C, GaN : S i ISSC^ I nGaN/GaNKt mi) 
\*-?7,>?2 0±tC^fiS$ft-T. v*>72 0CC3SW/cffi 
ttJBSJfiai 90*«c»jflESftS D ^LT, rS14Jl«S« 
?L1 9 3&sa*o^:f*«, r£ffillSg?Ll 9©3B»**^ 

tt^flcSft-5. C<D4^, #«ffil«fi?Ll 9 3^6K 

&^xm&Ltcmm?2>i£ffiS2 2i^±^k^6^c^ 

[0 05 0] CCD<fc90C, GaN : S i H±tcv^^2 



C6) 
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*T £r£ttH 2 2 «fc 5 fcKWl/fT* c <t ic 

[0 05 1 1 SA:, InGaN/GaN^COIn^ 
S*ShS»*ififiCcJ:OS«c**«, 1%~~8 

tt, I n G a N/G a NCDffe&C I n G a N/A 1 G a N 
*>I n G a N/A 1 N**fl|C>-SC i fc*C*«. 

[0052] tit % niwim&m&tnMktc* inG 10 

[0 0 5 3] JfcfC, «3BSi/y 3>Ifi*«A«8 0 0 
-9 8 0'C©fiKeclfl&U InGaN/GaNHJ: 
fc, pflH*^» FJ12 3iUA 1 GaN : Mgg£ 
0. 1-0. 

[0 054] &iC. *tt»i/>; 3>«IB*«*tf8 0 0 
^9 8 OTJOfiftCCftia&U A 1 GaN : MgJBJiCC* 
pffli|n>#£ hJf24£LTGaN:Mg£0. 1 am 
aflt©«»CC«SW*. pWJ3>#* FJB2 4<i:UTCD 20 
GaN:Mg(J, M gifflK£««>K: UrJKfiRT*. 

[0 0 5 5 ] CCt, r£ttH2 2££"5"v Fl/TO&G 
aNl, AlGaNJHCCtt, ^EKlSCTBfciBAU 
A 1 Ufe* BAlGaNf»t^ 

K B^rtlA*r^>C£tCj:D, ^CDT<£> I n Ga N<D& 

[0 0 5 6 ] ±IEfcfcCvr, Ga, N, MfirOHSiU 

30 

[005 71 XK, GaN:Mgi±(C«fi^9F16 

* F 1 eco^SSCJfJBttJCW-JSO/c^* Fvx^^ 

Pt/AuHn^lOnm, lOOnra, 300n 
m«K©«ffOc»»ffifc<fc WIl, T-te h >r v b 
tyttr 5CtlC£*)mm^v F 1 6£ff2j£T£o $ 
fc, N i /P t /A uOftbO tCT i /A 1 /P t /A 

uf*MLt<>ai>. 40 

[0 0 5 8 ] ^B^m« 1 7 fcJ&dW*. ±IBH© 

A«Au«r«/»l 0 nm«:^»ffiCCJ:OtfEIBU, T*fe F 
6. 

[0 0 5 9 ] Wt\ *i=^lBI«rtf flJA 
tfyr^f^^>xyf>y (R I E) «*:ffltr»T 50 
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v pmmzffl&bxtob'r, *ti*taitiLuxj&i&$ti 

n>*fc«>. *©flPJffi*x**>yTac£{cj:9, * 

* * > ^* JW C £ fc J: 0 *^#«*tT o X fcfiC*. 
[0 06 0] S*<D*HWJ8J*fT5. 

£ e *ut, wmm$zm^xLEDm*<Dm&wMx. 
[0061] *cc, nisi lt&f&irz. nmmi 1 

Au t AlXttCu^^. SMQtfe&M 

<■ L~C\ ^«cd^B, BP%±E««^ -» F 1 

1/5^^ F*T-fe F>*CC<fcf5l»*U, EP*3 

Fx-v^>y*J60/cWJ©*ffifcWliL«Au* 
0. 2/imfigcT)il^Cc^*ffiOcJ:0^iT^C£tcJ: 
9nH@l 

[0 06 2 ]*^ «&>y3>I«^«6 0 0 
-8 0 0 "Cfl&CDi&Kr 1 0ffl7^-W^Ci(C<j; 

[0 06 3] *tl?tKDmtt&fk*<D&ttft 

icm+wmmm? * * s tc -r v > y v 
ftiB«*^^2 5*fa!'r*c£^r*a. c<D<h 

*z 5^^g|$nri^ g 

[0064] 
[0065] jiMl 

[0066] tt, mte&is*)*>Mfo*miMb, mm 
mi^mi>xm^Ltco ^or, $t&Ltcmmz. mo 

CVD (Metal Organic Chemical Vapor Deposition) 

[0 0 6 7 ] ^C&C, #«ft^> »; ^ >SS^r 7 5 0 °C(C^ 
mb, S«[*«C[>-*iffi±*C^7 7TJl£L/rA 1 N : 
SiMO. 1 MmCDJ¥^tC^Lt 

[0068] #&c\ #*sa^> ^ 800 -acm 

Ml,. A 1 N : S i IJhlC^^ rliOTGaN : S 
iH^rO. 5 umVmMCj&f&btc* 

[0069] #*sa->u 1 0 0 o*c&c 

GaN:Sill±«:, F1B£ ItA 1 G 
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aN:MgJf£0. 2 umO&frtcmi&LtL. 
[0 0 7 0 ] &CC % m&&f V =« >S*££ 7 00 -Cfcfln 
1RU A 1 GaNJf±GC, ^iifltFSg (MQW: 
Multi -Quantum-Well) CDrSffif <tOT I nGaN/Ga 

[007 1 ] Wc, WtiMlf y a >g&£ 9 8 0 "CK 1M 
MIU I nGaN/Ga NJfiilC, 95y VMtlsXA 
IGaN: SiMU m©flt^CCJBfitO)fc. 

[0072] #*sa^ y ^ >a«* 9 80 vtcrn 

fkbs AlGaNiMgliCC, 3>^^HiltG 10 
aN:Mg£0. 1 v m©»C*CcjgJ5RO/c. 
[0 07 3 ] *CC, 4MHI2' U ^ >*«*iJls»U, 
Hf> y ^ >g«CDig^ a fiRg $ tt/c{HJ<D£ffiCC * > a - 

h-7X**fl«,>T»& Wfo/c„ 3R»a % Ni/ 
Pt/Au^n^niOnm, lOOnm, 300n 

«rff5Ci«:J:9**^y F*#J«Ufc. 
[0 07 4] ±Bm«^ v Kt*JSUfe«E*ft 

»U x f > n - ^ - -c¥fS^ B v 'J 3 >IS©gMI 20 

& Au*0WlOnmCca»ffi«:J:OfiWU T-fe F 

[0 0 7 5 ]»c, yr^f^^t>x^>^(R 

I E ) CC <£ 9 * GaN : S i Jl©^f5t<D»**-Cx ^ * 
[0 0 7 6 ] Jfcfc, *-f»)H*fT«o^«»»Vy 

Xb'>3-^--C7 * h U^* F*&flJUfc. -eOT, 30 
WJM*fflC»rLED*?-©«*#l 0 0 amCC&S* 

[0077] »ffiw«*Mio^*isa^y =j>s 

gtffi, HifeJJBWfc*? F***J*Lfc«©*H«c«BI 
IiUTMl/c7* FU^* F*y-feF>OC<fc*)f&£ 
0, gSOSM, IP^x^ Fx^>y£ftO/cfflJ© 

A u^300n m<DmMCtim?Z> C £0C<£ 9 n 40 

[0 0 7 8] ^CC, y-fi/V^V-ftffl^T, LEDS 

^isfl«««^ ±ccaiitt«: 5-50 «ejw & j: 5 
[ o o 7 9 ] *t/t, ±E«c*jt>rffH03fcliM»«5aii 

[0 0 8 0] W±tC<fc»]»^$nycLED^^B^ 
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[008 1] «±{C*J^rf#6n/cL E DfyjsKHtt. 
L E D*T-©ISJteRfiK:«flauyt»E(CL E Dm*7 ffl 

&o cnccj;0, LED*^£lfflToft^£i#g#ft 

££/c#>> LED*T-©HSS*S»*W«:. ^ofBffiCCtf 

^R^FSCCtf iL«fi < , L E D** 1 fflroiBR-f 

[0 08 2] H«Sff»2 

±$ L/c® 2 ©^©»»CC*^*li»«syRT-*f¥« 
L/Co 

[0 08 3] #ess/ya>^*:fl«u w$ 
im\%mi>xmftLtc 0 *bx s ffifrbtcmm, mo 

CVD (Metal Organic Chemical Vapor Depositio 

n) ) mm^cnxb, m$i%8 oov^mm-r hct 

( c <fc 0 V - v ; 1/ * y - i > V* m L /c . 
[0084] rfcOC, **SSS/ y n >S«£ 7 5 0 'ctcjin 

S i JB*3 mnOil^CC^U/Co 
[0 08 5 ] ^C&C, G a N : S i If vj^ ^ L It 
S i O,^0. 2 um(Om^Cj[mbtc 0 vx^tte, 
^^0.2 Mm0^ttii^^L^^®^CC§f^CD^/c 
OT^L/c a 

[0 08 6 ] mc. mwL*\ o o o°cccfln^u, 

FliltGaN: S i Jf £ 1 v m(DJf ^CC^O/c 
MK:a«*7 0 0'CtC»S»LrGaN : S i Jf±K£fi 
(MQW : Multi -Quantum-Well) (Df&^M 
iUInGaN (3nm)/GaN ( 5 n m) *»J5fc 

L/c 0 j»e**«*-r&LED*-f'tffiiw- 

[0 08 7] ^CC, IS^: 1 0 0 0'C©flffi(Cjm8&U 
InGaN/GaNIJIliC, ^ ^ FH t LT A 1 G 
aN:MgJf^r0. 2 um<DmMCBf&Ltc 0 

[0 0 8 8 ] 1 0 0 0 # CCCjjn&U A 1 G 

aN:Mgll^ a > ^ * F J!£ It G a N : Mg % 
0. 1 /zm©H#CCJ&JSLfc. 

[oo89]^c »isa^y3>afi*«fe»L/. mfo 

<Dt£¥^&2li1tmo&WKXVyx~$ -visit* h 

raS36, 3S«*tfo/c. Ni/Pt/AuH 
n-eniOnm, lOOnm, 3 0 0 n mO/»*CC»S» 
ffi«cJ:*)fiRJHL, T-fe h>t y 7 F^^^tf^C^tcJ: 

[0 09 0] *tc, ±I2««^' *^ F«r»flJ 0/c««%i5fe 



13 

», Au£MJll 0nmK^#&teJ:9>&KU T-fe F 

[0 0 9 i]*cc % »jr*?w ^*>x^>y <r 

I E) &c<£9x i£ffiI^©«M£^ 9 FH©W5e©* 

[0092] *jc, *^»«*tf o/c**sa^y 3>a 

W*«W*flil*rLED3R-W)l»*3&s«*«l 0 0 Mm 
aflE«c«c**r«E©»H. IP F»*««0 

[0 0 9 3] JXfC. S®iF^^U/cm B B H i>»; 
©SlffiK IP^±B*S^y K**«jai/fcHPJ©*IH«:« 

#f6»vy:a>s«©inB. 20 

>y*Jfe0fcffl©£ffiK:Au£5 0 0 nm ©*&«:»# 

mc £ 0 j*i»r & C t tc <fc 0 n 0 fc. 

[0094] ±iacc*ji»risafiES3^s«* 
8 0 ox;©i^r7--;i/*4c<fcfc:<fc9 p^©** y 

[0 09 5] ^CC, y-fi/>^v-*fl3l»r. LEDf 

[0 0 9 6 ] ffittaccEucof^to^CCTb* F-r/T* 
Cijafl-ttJJBfcHMfcLT, 3»&»3KflB©iS«*^3R 30 

Ci£U1-tt±IBiia««ci/T, »ft«*fl901i«a^* 
*£{13!L/Co 

[0097] ^ot, ±iB«:*5i^rf¥i!oyfcii«^* 

9, LED«nSB£*tiKOft:. 
[0 09 8] JfiLBc J: 0*8j£L/eL E D3^$a&tt» 

n a n@©iii&£f# & c £ #r # fc. 
[0099] w±cc*jt^rf#e>n^L e d^^»bw. 40 

L E D**©l£gfiSfifcffiJB UfcStRCC L E DS* 7 ffl 
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#6fctf>, LED**©^SS*j»*ffJCC. *>o««Cf? 

Tj^^stctf *.«r < , led^i «r-3««"r** 

CiW», */c, B2il8©fi«ttfcffl±0/c. 
[0100] 

&■*«**?». &mMmzm?2>mt#j*-m 

•3ti. J^©a^y-f*-F*Wia«ttK:E^J3n 

[0101] ^<Dtc&>, ^mdc^m^Trm^t, 

[0102] LfctfoT. #ffeWte&SiH«3|7n** 
[■D©a«<cllHB] 

[02] SKDX^XJW^WIi^^ 
[03] 02©LED^W«M«S O 
[04] Mn^XfflUfclBMnW^ffi^rftS^tt 

[05] #»w*a«oyfcH«a^wffi©«©¥ffl 
0r&& o 

[06] H5©X,-X 4 3K«:feW^«BrffiHr*-5. 
[0 7] H6©LED*^^St*KKffiHr*-5. 
[08] vX^K*SttliJ«»*»«l/fc*W*^T 

M0r&6 o 

[09] v^^KfsiuJA^«»abfctts«^rNE 
K®0r&£., 

[fHK>IM!] 

1 mmm^m+s 2 led^ 4 3 led**© 

*SB05fiffl©»«L 4n*^>7 7| l 5 nl^?7 
7i, 6 ni^7?Fi, 7 rStt», 8p«^79 
FJi, 9 pffl'JrO*^ ha, 10 p^ffi. 11 n 

nfe i6m«'^F. 17 mmm%, is n »j^ 

19 rStea/SffiFL 2 0 2 1 

n«*S*FJl. 2 2 fSttJB* 2 3 p|^»F 
JH. 2 4 pffl3>**m, 2 5 Hfc*i7j***\ 2 
6 LEDli 1 



(9) 
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mMtPa D D JIIIK4ta a pJI|6T@7#35^ V- 

«^ t ainaba a t,;ii6T@7#35-^ V~ 



F 5C094 AA01 M43 AA44 AA45 BA26 

CA19 DA03 EA04 EA07 EB05 
5F041 AA14 M42 CA05 CA33 CA34 
CA40 CA57 CA65 CA73 CA76 
CA82 CA92 FF06 



